Recombinant protein excretion in Escherichia coli JM103[pUC8]: Effects of plasmid content, ethylenediaminetetraacetate, and phenethyl alcohol on cell membrane permeability.
The presence of a high copy number plasmid (pUC8) was found to affect integrity of the cell envelope of Escherichia coli JM103, causing in turn significant release of the plasmid-encoded protein (beta-lactamase). The alterations in cell membrane permeability were evident from the increased susceptibility of recombinant cells to deoxycholic acid and methylene blue, which did not have appreciable effect on plasmid-free cells. The deteriorated cell membrane structure also resulted in a substantial reduction in specific growth rate and mass yield of plasmid-bearing cells. Further enhancement in beta-lactamase excretion was achieved by permeabilizing cell membrane with ethylenediaminetetra-acetate (EDTA) and phenethyl alcohol (PEA). Unlike other commonly used physical and chemical methods for releasing the enzymes accumulated in the cells, application of EDTA and PEA at appropriate concentrations neither led to cell death nor interrupted synthesis of the plasmid-encoded protein. While in situ application of PEA was complicated due to interference with beta-lactamase activity, in situ application of EDTA was found to be an efficient way of releasing the recombinant protein without sacrificing its productivity. The experimental results demonstrate that the presence of EDTA and PEA can substantially reduce the growth rate differential between plasmid-free and plasmid-bearing cells, suggesting possible improvement of plasmid stability by application of these cell membrane-permeabilizing on a periodic basis.